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INTRODUCTION
Epilepsy is one such CNS disorder where role of calci-
um in the genesis, spread of seizure and in neuronal
injury caused by repeated seizure are established [1].
World Health Organiza on (WHO) es mated that
approximately 80% people with epilepsy live in devel-
oping countries and most of them do not get ade-
quate medical treatment [2]. In many pa ents, the
presently available an epilep c drugs (AED) such as
phenobarbital, phenytoin, benzodiazepines, sodium
valproate, carbamazepine, ethosuximide, trimethadi-
one etc., are unable to control seizures efficiently
and the problem of adverse effects has also not
been circumvented completely and approximately
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30% of the pa ents con nue to have seizures
with current an epilep c drugs therapy [3,4].
Hence, search should con nue to develop newer,
more effec ve, and  safer neuroprotec ve agents
for treatment of epilepsy. The role of calcium in the
process of epileptogenesis and neurotoxicity and exci-
totoxicity during status epilep cus is established un-
der the scanner of intensive research [5]. Calcium
currents have established role by undergoing burs ng
in pacemaker cells, enhancing post-synap c excitatory
responses in dendrites and soma c nerve cells and
providing post-burst re-excitement [6]. In fact, epilep-
form bursts are o en associated with influx of calci-
um ion into the nerve cells and a decrease in the ex-
tracellular concentra on of calcium precedes the on-
set of seizures in many experimental models of epilep-
sy [5,7,8].
Calcium channel blockers, especially diahydropyridine
type of calcium channels blockers have been shown to
block various aspects of epileptogenesis and are effec-
ve an -convulsants in a number of in vivo models
[9].
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Many non-cardiac ssues are func onally dependent
upon the influx of extracellular calcium through vari-
ous channels of cell membrane. So it is expected that
calcium channel blockers may play a crucial role in
those pathological states where calcium channel
over ac vity is the underlying cause [10,11].
The suitability of selec ng phenytoin as the reference
standard drug was because it selec vely abolishes
the  tonic extensor  phase, the experimental model
of generalized tonic-clonic (grandmal) seizure, by
inhibi ng the spread of seizure discharge[3].
Aim: The present study was undertaken to inves -
gate the ac vity of nifedipine, the dihydropyridine
calcium channel blocker, diazepam, the benzodiaze-
pine an -convulsant of established efficacy and their
combina ons against rat models of MES induced
tonic seizure.
MATERIAL AND METHODS
Study design: Experimental animal based study
Ethics approval: The study was approved by the
ins tu onal animal ethics commi ee of our ins tute
Sample size: In each group n=6 total N=60
Rearing of animal: Rats were kept at the animal
house in polypropylene cages at controlled tempera-
ture of 23°±2C° and humidity of 50% with standard
12 hour light-dark cycle beginning at 6.00 AM. They
received standard diet and water ad libitum
Inclusion criteria: Wister albino rats of either sex,
weighing between 150-220 gm were used for maxi-
mal electroshock method. Rats were screened before
the experiment first with Rota rod test. Those  who
were  successfully  completed  the  Rota  rod  test
were  subjected  to  maximal electroshock with an
alterna ng current of 150 mA intensity for 0.2 sec
through ear electrodes. Only those rats showing
characteris c course of convulsions were selected for
the experiment [12].
Drugs prepara on:
Nifedipine: (Himedia Laboratories): 25 ml of standard
solu on of Nifedipine was prepared by dissolving
25mg of Nifedipine in a solu on containing 9 ml of
polyethylene glycol, 14.5 ml of glycerine, and 1.5 ml
of dis lled water in the ra o of  6:10:1 making the
concentra on of Nifedipine 1mg/ml. Dose of Nifedi-
pine given to rat is 2mg, 4 and 8 mg/Kg of body
weight. Diazepam: Stock solu on of diazepam in the
concentra on of 1 mg / ml was prepared by adding 8
ml of dis lled water to one ampoule of diazepam
containing 10 mg / 2ml. It was administered to the
rats in the dose of 1, 2 or 4 mg/Kg of body weight.
Phenytoin Sodium: To one ampoule of Phenytoin
sodium containing 50 mg of phenytoin in 1 ml, 9 ml
of dis lled water was added to prepare a stock solu-
on of 5mg / ml concentra on. It was administered
to the rats in the dose of 25 mg/Kg of body weight.
Dose and route of administra on: Individual doses
were calculated for each rat according to their body
weight, combina on was selected as ED25  and ED50
of Nifedipine (3.3 and 6.6 mg) with  ED50    of  Diaze-
pam(3mg)  and  injected  intraperitonelly  using  insu-
lin  syringe  before subjec ng them to maximal elec-
tro-shock seizure.
Grouping: Group 1: Control, Group 2-4: Nifedipine
2,4 and 8 mg/kg accordingly, Group 5-7:
Diazepam 1, 2 and 4 mg/kg accordingly, Group 8:
Nifedipine (3.3mg)+ Diazepam (3mg), Group
9: Nifedipine (6.6mg) + Diazepam (3mg), Group 10:
Phenytoin (25mg/kg)
Methodology:
Animals successful with screening tests were select-
ed randomly using random number table.41
Ini ally 60 rats were selected for the study and they
were randomly divided into 10 groups each contain-
ing 6 animals. The groups were kept in separate cas-
es in the laboratory to condi on them to the labora-
tory environment for 3 days and to avoid any possi-
ble kidding effect.
MES: The Controls in the central panel was set at
120 mA current. The Start-Reset knob was switched
in the reset posi on with me of 0.2 seconds was
set.
Parameters studied [12,13]: following parameters
were studied.
Latent period of convulsions, dura on of flexion, ton-
ic hind limb extension, post ictal sleep Sta s cal
analysis: SPSS sta s cal so ware was used for analy-
sis. Post hoc test and one way ANOVA were applied
for comparison between the groups. Data was pre-
sented as Mean ±SE.
RESULTS
Nifedipine in doses of 4 and 8 mg / Kg., diazepam in
all doses (1, 2 and 4 mg / Kg.) and their combina ons
were significantly reducing the dura on of tonic hind
limb extension (THLE). Only Nifedipine in doses of 2
mg / Kg. had no significant change in dura on of
THLE in comparison to Normal saline. It indicated
that Nifedipine in dose of 2 mg / Kg. was not having
any effect on dura on of THLE and its effect was
comparable with normal saline. The insignificant
effect of nifedipine on the dura on of THLE in dose
of 2 mg / Kg. was confirmed. Nifedipine in doses of 8
mg / Kg., all the three doses of Diazepam (1, 2 and 4
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mg / Kg.) had significantly reduced the dura on of
THLE when compared to Nifedipine in dose of 4 mg /
Kg.
The effect of Nifedipine 8 mg / Kg. on reducing the
dura on of THLE, indica ve its an - seizure ac vity
on MES seizure was comparable to Diazepam in the
dose of 1 mg / Kg as there was no significant (P >
0.05) difference between them. However, its an -
seizure effect was significantly less when compared
with Diazepam in 2 or 4 mg / Kg., both of the combi-
na on doses and of course from phenytoin.
The MES-induced an -seizure ac vity of Diazepam in
doses of 1 mg / Kg.  It was significantly less than Diaz-
epam in doses of 2 and 4 mg / Kg or from the combi-
na on doses and from the reference drug phenytoin
as proved from the significant less reduc on in the
dura on of THLE.
Diazepam in the dose of 2 mg / Kg. was found to be
equally effec ve as 4 mg / Kg. and the two combina-
on doses. Of course its effect was significantly less
(P < 0.05) than Phenytoin Diazepam in 4 mg / Kg.
dose was equally effec ve as the combina on. But its
effect was also equi-effec ve with Phenytoin.
There was no significant difference of an -seizure
effect of the two combina ons of doses i.e. ED50
dose of diazepam (3mg) and ED25 dose (3.3 mg) of
nifedipine with that of ED50 doses of diazepam with
ED50 doses of nifedipine (6.6mg). However the for-
mer combina on less effec ve than Phenytoin (P <
0.05)
The combina on of ED50 dose of Nifedipine (6.6 mg)
and ED50 doses of Diazepam was found to have com-
parable an -seizure effect with Phenytoin, as their
mean THLE dura on was not significantly different.
DISCUSION
The efficacy of CCBs to change the parameters in
MES test in the present study correlates well with the
ability to prevent par al and generalized tonic clonic
seizures and it is said that this model evaluates the
capacity to prevent seizure spread. Calcium ion influx
may be involved in the origin of seizures. In this study
both nifedipine was observed to prevent seizures in
MES models of epilepsy. CCBs nifedipine have got
primarily favourable effects as an convulsant drug
[14].
The an convulsant ac vity elicited by nifedipine ob-
served in our study is in keeping with previous stud-
ies. Clinical data, as well as experimental studies have
demonstrated that nifedipine reduces the severity of
convulsions. For instance, this calcium blocker de-
creased the dura on of the tonic hindlimb extensor
phase in maximal electroshock seizures, increased
the latent period and decreased the dura on of clon-
ic convulsions in pentylenetetrazole (PTZ)-treated
animals [15].
The fact that the central ac ons of voltage depend-
ent CCBs show an convulsant ac vity, depending on
the kind of experimental convulsions inves gated,


















Group 1 180±6.41 4.33±0.33 4.83±0.48 11.33±0.61 3.67±0.33 135±1.83
Group 2 172.8±3.59 4.17±0.31 4.50±0.43 12.00±0.52 9.00±0.97 153.8±2.52
Group 3 173.3±4.6 6.17±0.48 5.67±0.67 7±0.58 10.17±0.7 172.3±12.08
Group 4 178.50±6.32 7.00±0.37 5.33±0.33 5.00±0.52 8.00±0.58 200.3±6.23
Group 5 172.83±4.93 4.33±0.33 5.67±0.42 4.83±0.40 4.50±0.56 1002.8±61.32
Group 6 181.00±4.9 4.33±0.33 4.83±0.31 3.00±0.63 4.33±0.42 1563.5±60.87
Group 7 177.83±4.35 7.00±0.37 4.83±0.31 2.17±0.48 3.50±0.43 2477.2±201.25
Group 8 182.50±3.07 6.00±0.58 5.17±0.48 3.00±0.93 5.50±0.43 1072±146.15
Group 9 187.17±2.96 7.00±0.37 7.33±0.49 2.17±0.70 10.83±0.60 2093.8±245.43
Group 10 167.83±4.13 7.00±0.37 5.17±0.48 1.17±0.48 4.17±0.6 158.3±6.79
*comparison with Control group
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the protec on offered by nifedipine in kindled sei-
zures is in accordance with the literature [16].
Intracerebroventricular injec on of Bay k 8644 in-
duced seizures were reversed by such as dihydro-
pyridines (calcium channel blockers), excitatory ami-
no acid antagonists such as 2-amino-
7-phosphonoeptanoate and CPPene, 2-chloro-
adenosine, magnesium valproate, diazepam and
clonazepam and two kappa opioid agonists
(an convulsant drugs). Effects of an epilep c drugs,
calcium channel blockers and other compounds on
seizures induced by ac va on of voltage- dependent
L calcium channel in DBA/2 mice [17].
The protec on of mice against MES induced seizures
by the standard an convulsant drugs, phenobarbi-
tone and diazepam is expected, since various authors
have shown that they exert their an convulsant ac-
vi es by enhancing GABA mediated inhibi on [18].
In the present study Nifedipine in 2 mg / Kg. dose
was found to be have no an -seizure effect. Nifedi-
pine 8 mg / Kg dose was found to be equally effec ve
an -seizure effect as that of Diazepam 1 mg / Kg.
Diazepam 2 mg / Kg was found to have equal an -
seizure effect as 4 mg
/Kg. dose. The dose was also found equally effec ve
as the combina on of ED50 dose of diazepam (3.3
mg) with Nifedipine either 3.3 mg (ED25) or 6.8 mg
(ED50) per Kg combina on. However, its seizure pro-
tec ve effect was found less than Phenytoin 25 mg /
Kg. Combina on of Nifedipine either in the dose of
3.3(ED25 of Nifedipine) or 6.8 (ED50 of Nifedipine)
did not improve the an -seizure protec on. Diaze-
pam in the dose of 4 mg / Kg. was found to have sei-
zure protec ve effect equal to phenytoin 25 mg / Kg.
CONCLUSION
From  the  present  study  it  is  concluded  that  Nife-
dipine  alone  is  inferior  to  diazepam  in generalized
tonic-clonic seizure and their combina on is not hav-
ing super addi ve effect.
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